Objectives: To present selected results on exposure to secondhand smoke and experienced annoyance with second-hand smoke in the Swiss population, particularly in restaurants and in the workplace.
While the harmfulness of exposure to tobacco smoke may have been controversial years ago, today we have compelling evidence that not only active smoking, but also passive smoking endangers health. A meta-analysis of 37 published epidemiological studies with a total of 4 626 cases (Hackshaw et al. 1997) showed that breathing others' tobacco smoke is a cause of lung cancer: For example, a non-smoker living with a spouse who smoked had an excess risk of lung cancer of 24 %. Another meta-analysis of 18 epidemiological studies (He et al. 1999) found that passive smoking is associated with an increased risk of coronary heart disease. While the increase in risk is small, given the high prevalence of passive smoking, it is important. McGhee et al. (2002) demonstrated that exposure to second-hand smoke in the workplace led to 37 % more visits to doctors and thus a drastic increase in health care costs. Also exposure to environmental tobacco smoke (ETS) has numerous negative effects on the health of foetuses and children, e. g. respiratory and middle ear disease, reduced foetal growth, increased risk of stillbirth, sudden infant death syndrome (SIDS), cardiovascular effects and childhood cancer (Klerman 2004; WHO 1999; Wisborg et al. 2001) . In Switzerland sporadic studies exist for the exposure to ETS of specifi c subpopulations (e. g. Curtin et al. 1998 , for women of Geneva). There is however a lack of data for the population as a whole. In view of the harmful effects of environmental tobacco smoke and increased health care costs caused by passive smoking, detailed information on the extent of passive smoking is needed. The present report provides information on how long the Swiss population is exposed to environmental tobacco smoke and how strongly people are annoyed with it, particularly in restaurants and in the workplace. The data was collected as part of the Swiss Survey of Tobacco Use (Tobacco Monitoring).
Instruments
Since January 2001, each quarter a new sample of 2 500 persons (survey wave) has been taken, so that annually the survey responses of 10 000 participants are available. The survey was conducted using fully standardized telephone interviews in German, French and Italian. The research instrument consists of a basic module and several special modules. The basic module serves as a means of collecting key data on tobacco consumption (e. g. type and frequency of tobacco consumption, willingness to cease smoking) and on demographics. These questions are asked in every survey wave. The special modules can be added to the basic module for one or more survey waves. An important aim of the survey is to provide valid data on passive smoking in Switzerland. To gather basic data on exposure to environmental tobacco smoke in 14-to 65-year-olds, a special module containing pertinent items was constructed. Survey respondents were asked these questions in two waves (May to August 2001 and April to June 2002). Apart from the respondents' knowledge of the harmfulness of second-hand smoke that is presented in Krebs, Keller and Hornung (2002) , the following information was collected using the passive smoking module:
• Locale of exposure to second-hand smoke; • Duration of exposure to second-hand smoke; • Annoyance caused by exposure to second-hand smoke.
Sample
The total sample consists of 14-to 65-year-old permanent residents of Switzerland that have private access to a fi xed network telephone and are listed in the Swisscom telephone directory. In the year 2002, about 85 to 90 % of the population were attainable in this way (Spichiger-Carlsson 2002) . The study sample was selected using a two-stage random-random sampling technique (random selection at the household and person levels). In order to have a suffi cient number of young persons and young adults as well as pregnant women and mothers of small children for the analysis, we oversampled 14-to 24-year-old men and 14-to 45-year-old women. Residents of the French-and Italian speaking regions of Switzerland are also overrepresented in the sample in order to ensure a suffi ciently large sample for each language region in Switzerland. The 2 500 telephone interviews, conducted four times per year, are made up of 1 425 interviews in the German-speaking region, 700 interviews in the French-speaking region and 375 interviews in the Italian-speaking region of Switzerland. The sample size for the items on passive smoking from both survey waves is 5 006 persons. The response rate at household level was 70.6 % and at person level 83.3 %. For an overview of the current study population table 1 provides information on sex, age, language region, education levels, and prevalence of smoking of the survey respondents.
Defi nition of variables
Exposure to second-hand smoke: The respondents were read aloud a list of places and asked whether and for how long per week they were exposed to second-hand smoke in those places. For example, one item was: "For how many hours per week are you exposed to second-hand smoke in the workplace?" Smoking status: Whereas the Tobacco Monitoring survey classifi es smoking status of the respondents in the four categories of daily smokers, occasional smokers, former smokers and never smokers (have never smoked or smoked fewer than 100 cigarettes in the past), the present report groups people as smokers and non-smokers only. Education level: Persons at the age of 20 to 65 years, which completed elementary school, are in the group of "lower education level". Those who have completed an apprenticeship are in the group of "middle education level" and fi nally persons who have a college degree are labelled with "higher education level".
Data analysis
In order to attain representative results, the data were weighted in four steps according to language region, age, gender, and household size distribution in the Swiss population. The analyses were conducted using SPSS Version 11 for Macintosh. For a complex random plan like ours, special statistics programs (e. g. STATA or SPSS Complex Samples) exist. However, because we use weighted data as mentioned above (oversampling weighting and household transformation weighting) also the classic version of SPSS based on a simple random model computes the test statistics correctly. Differences between groups -depending on data level and distribution of data -were tested using analysis of variance and median tests. For estimating the effect size in analysis of variance, we used Eta squared. If the group differences were tested with the median test, the degree of association was assessed by Eta (if the independent variable was nominal) or by Somer's D (if the independent variable was ordinal or interval).
Results
In the following, we report the results on the Swiss population's total weekly exposure to second-hand smoke, exposure to second-hand smoke in restaurants/cafes/bars and in the workplace, and the degree of annoyance with second-hand smoke experienced in those two settings. Supplementary tables with separate results for men and women are available upon request. Table 2 shows total weekly exposure to second-hand smoke (cumulation of all locales) by sex, age, educational level and smoking status. Exposure occurs mainly in restaurants/cafes/ bars (87 %), at event venues (60 %), in the workplace (54 %), but also in schools (29 %), in public transportation (26 %), and in private locations (in the car (20 %), at home (21 %), or at the homes of friends (57 %)). A total of 32 % (7 %, 9 % and 16 %) of the 14-to 65-yearold population is exposed to environmental tobacco smoke for at least seven hours per week, or on average at least one hour per day. 25 % of all non-smokers inhale tobacco smoke involuntarily for at least seven hours per week, as many as 5 % of non-smokers for as long as 28 hours or more per week. Young people and young adults have the most exposure to second-hand smoke: 50 % of 14-to 19-year-olds are exposed to second-hand smoke for at least seven hours per week. In the 20-to 24-year-old age group, 62 % are exposed to secondhand smoke for seven hours per week, and 15 % for even 28 hours or more per week, that means at least four hours per day. With increasing age, total exposure to environmental tobacco smoke deceases continuously. Women are somewhat less frequently exposed to second-hand smoke. Because long exposure to second-hand smoke and subjectively experienced annoyance have been shown to be highest at restaurants/cafes/bars and in the workplace as compared to other locales (Krebs et al. 2002) , we examined these settings more closely.
Total weekly exposure to second-hand smoke in different locales
Exposure to second-hand smoke and subjective experience of annoyance in restaurants, cafes and bars Almost 90 % of the 14-to 65-year-old Swiss population is exposed to second-hand smoke at restaurants, cafes and bars; 30 % of this population is exposed to tobacco smoke for three or more hours per week. Half of all persons exposed to ETS fi nd this second-hand smoke very annoying (26 %) or quite annoying (23 %). Table 3 shows that men are more often than women exposed to second-hand smoke in restaurants, cafes and bars and smokers more often exposed than non-smokers (p < 0.001). Duration of exposure to second-hand smoke also decreases with increasing age. There are statistically signifi cant differences with regard to educational level, but the effects are small. Women, older persons and persons having higher educational levels fi nd second-hand tobacco smoke more annoying, but the differences are small. As we expected, however, there is a big difference when it comes to smoking status: non-smokers expressed much more annoyance with second-hand smoke than smokers. Exposure to second-hand smoke and subjective experience of annoyance in the workplace Approximately half of the working non-smokers and smokers are exposed to second-hand smoke in the workplace (including during breaks). Two-thirds of them fi nd the exposure to the smoke annoying (23 % very, 16 % quite and 27 % somewhat). One out of fi ve fulltime or part-time employees is exposed to second-hand smoke for at least three hours per day; one out of 10 for as long as more than six hours per day. Table 4 shows exposure to second-hand smoke in the workplace and subjective annoyance with second-hand smoke in the workplace by sex, age group, educational level and smoking status. The workplace shows a picture similar to that found for restaurants, cafes and bars. Women are somewhat less often exposed to second-hand smoke in the workplace than men, and the number of hours of exposure decreases with increasing age. Persons with higher educational levels are exposed less frequently to second-hand tobacco smoke. The biggest difference is again found for smokers and non-smokers. In general, the degree of annoyance with environmental tobacco smoke is higher for women and for people having higher educational levels. No differences between age groups were found. As expected, non-smokers report greater annoyance with breathing others' tobacco smoke than smokers do.
Discussion
In Switzerland there is a lack of data on prevalence of exposure to ETS. In view of the harmful effects of environmental tobacco smoke and increased health care costs caused by passive smoking, detailed information on the extent of passive smoking is needed. The present survey provides this information. With regard to the representativeness of the study, the following restrictions need to be considered: The sample contains only German-, French-or Italian-speaking persons. Furthermore, residents are only interviewed, if they have private access to a fi xed network telephone and are listed in the Swisscom telephone directory (85 to 90 % of the Swiss population). And fi nally no statement is possible on the exposure to and annoyance with ETS of children or older people. The present study shows that the 14-to 65-year-old population in Switzerland has a high exposure to second-hand smoke; 32 % of this population report that they are exposed to secondhand smoke for at least one hour every day. 25 % of non-smokers report breathing in others' tobacco smoke involuntarily for at least one hour every day. These fi ndings agree with the results of the 2002 Swiss Health Survey conducted by the Swiss Federal Statistical Offi ce (Bundesamt für Statistik 2003). Exposure to second-hand smoke in restaurants, cafes and bars is the longest for young people and young adults. This is probably connected with this age group's habits when going (a) missing = "I don't know" or "no answer" for at least one locale out, as they frequently spend time in settings where people smoke. At the same time, the result is not surprising because it is in the age group of 20 to 24 years that we fi nd most smokers (Krebs et al. 2002) . With increasing age, the average number of hours of exposure to second-hand smoke per week decreases, but the annoyance with smoke felt by restaurant guests does not decrease. Slightly more than half of all working people in Switzerland (54 %) are exposed to other people's tobacco smoke in the workplace. As compared to the fi ndings of the European Community Respiratory Health Survey (Janson et al. 2001) on passive smoking for 7 882 persons in 16 countries, the percentage in Switzerland is very high. In the European study, the prevalence of exposure to second-hand smoke in the workplace ranges from a low of 2.5 % for Uppsala (Sweden) to a high of 53.8 % for Galdakao (Spain). For the city of Basel (Switzerland, N = 282), the study found a medium-level prevalence of 20,2 %. However, the study is not representative for Switzerland as a whole, and for methodological reasons, only never smokers were surveyed. In the workplace, women of all ages are exposed to secondhand smoke for fewer hours than men. This may be due to the fact that employed women in Switzerland, as compared to men, more frequently have part-time jobs, which would shorten their exposure to second-hand smoke at work (Capezzali et al. 2004 ). The results also show that as they get older, working people in Switzerland are less exposed to second-hand smoke. This fi nding is in line with other studies that have shown that younger people in particular are highly exposed to environmental tobacco smoke in the workplace (Knutsson & Nilsson 1998; Helasoja et al. 2001; McGhee et al. 2002) . Smoking most likely takes place during breaks from work. Since employees of the same age often spend their work breaks together, and the most smokers are found in the 20-to 24-year-old age group, both smokers and non-smokers in this age group are more highly exposed to second-hand smoke. Finally, the study also reveals that, in general, persons with a higher educational level express the most annoyance with second-hand smoke in restaurants, cafes and bars and in the workplace. One explanation is that we fi nd the lowest prevalence of smokers among people with higher educational levels and non-smokers report greater annoyance. An alternative explanation may be that people with higher educational levels are better informed about the harmful effects of passive smoking. This may lead them to avoid exposure to environmental tobacco smoke, for the results show that they are exposed to second-hand smoke for somewhat fewer hours per week than persons having lower educational levels. This is confi rmed by other studies that also found higher exposure to second-hand smoke for persons with lower educational levels (Curtin et al. 1998; Helasoja et al. 2001; McGhee et al. 2002) . A possible third explanation is that with decreasing socio-economic status, working conditions in the different types of workplaces also worsen (e. g. factory or restaurants), which would increase the likelihood of exposure to second-hand smoke (Whitlock et al. 1998) . Supportive of this interpretation is the fact that younger persons having lower educational levels and low incomes are particularly exposed to second-hand smoke (McGhee et al. 2002; Helasoja et al. 2001 ).
Conclusions
The Swiss population suffers high levels of exposure to second-hand smoke, in particular younger people. It has been confi rmed that exposure to second-hand smoke causes health problems and leads to increased health care costs (McGhee et al. 2002) . Prevention measures targeting the population at the communications and structural levels are needed, especially with regard to restaurants and the workplace. Although the Swiss population is generally well informed about the harmful effects of passive smoking (Krebs et al. 2002) , stronger advocacy is needed in order to stabilize the public's knowledge of the harmfulness of ETS on the one side. On the other side, legislative measures are required for the protection of non-smokers from exposure to second-hand smoke (such as smoking bans in the workplace). Up until now no legislative measures for the country as a whole have been taken. Switzerland is composed of 26 cantons and half-cantons. Sporadically, cantons formulated standards to protect non-smokers against second-hand smoke in restaurants, but these standards are not mandatory. At least in the workplace an ordinance exists: the employer must -in the context of the operational possibilities -protect non-smokers from the smoke of other people.
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